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Abstract. Nowadays, broadband is defined on the basis of a number of
parameters that can be offered through existing electronic communications
networks (fixed or mobile networks) and the construction of some next
generation of advanced electronic communications networks. This is extremely
important for the quality of the received service, because with the existence of a
quality electronic communication network, you will distribute a quality and fast
data transfer to the end users, some of whom actually want it.
Optical cable, among other types of cables, using the Operator and the access
method known as " fiber to the home ", has a very good advantage for the end
user, who uses the required service.
On the other hand, wireless technologies such as Wi-Fi, Wi-Max and GSM /
GPRS / UMTS / HSDPA, 4G and 5G are also new ways to access the Internet.
This electronic communication infrastructure owned by a Public Operator for
Electronic Communications Services (eg optical network or wireless 4G or 5G
network) would be able to provide to the users significantly higher speed and
security in data transmission, consistency at speeds, reduced error rates of realtime applications (video streaming, video communication, etc.).
This paper provides suggestions and recommendations for fulfilling and
implementing the broadband projest. It clarifies in which segments corrections
should be made in the regulatory acts, with legal and by the laws.
The real situation in the part of the broadband internet in our state is
summarized in which direction the goals for improvement and fulfillment of
the functioning of the broadband internet should move in the future.
Key words: broadband internet; telecommunication infrastructure; access;
optical cable; regulation; network coverage, 4G and 5G network; wireless; fiber
to the home;

Introduction
Today, broadband is defined on the basis of a number of parameters of the existing
electronic communications networks (fixed or mobile networks) and the construction
of some next generation of advanced electronic communications networks. This is
extremely important for the quality of the received service because you get a good,

quality and fast data transfer to the users with the existence of a quality electronic
communication network.
Optical cable, among other things, by the access method known as "home optics", has
a very big advantage for the end user.
On the other hand, wireless technologies such as Wi-Fi, Wi-Max and GSM / GPRS /
UMTS / HSDPA, 4G and now 5G are also possible ways to access the Internet.
If a Public Electronic Communications Services Operator owns such an electronic
communication infrastructure, (eg optical network or wireless 4G or 5G network) it
would be able to provide its users with significantly higher speed and security in data
transmission, consistency at speeds, reduced error rates of real-time applications
(video streaming, video communication), etc.
This paper provides guidance and recommendations for fulfilling and implementing
the broadband strategy and digital agenda. It clarifies in which segments adjustments
should be made in the regulatory acts, with legal and by-law frameworks.
The factual situation in the part of the broadband internet in the country is
summarized and suggestions are given for the direction in which the goals for
improvement and fulfillment of the functioning of the broadband internet should
move.

The role of local governments in the development of broadband
The role of local self-government in the development of broadband internet in the
country is crucial. Their role is especially important due to:
• Ensuring the rapid issuance of the necessary building permits,
• The use of municipal property for the implementation of state aid projects,
• Ensuring coordination of construction works (in accordance with Article 68
of the Law on Electronic Communications),
• Installation of cable infrastructure during the construction of new or
reconstruction of existing roads in competence of the local self-government.
• Efficient use and updating of the AEC Unique Information Point (ETI).
It should be borne in mind that public institutions can be the "main user" of
broadband internet services. In this regard, local governments should play a key role
in stimulating demand for new electronic services.
PE MRD must post on its website any planned construction of broadband internet
infrastructure, 60 days before their start of construction, as well as to inform the local
government, AEC and BCO.
Activities are needed to raise awareness of the importance of broadband, as well as
the importance of local self-government for its development, especially for the use of
ETI - The Single Point of Information. In that direction, at the very beginning of the
process, AEC will undertake activities to promote:
• the importance of the broadband approach for the development of the
whole society,

• the importance of local self-government for the development of broadband
access.

Better legal framework and regulation
According to the results of the performed mapping:
• 78% percent of the total number of households (445,233) have access to
high speed internet, and
• 43.8% of the total number of households (249,979) have access to ultra
high speed internet.
The data show that the coverage with fast broadband access networks (78%) is
approximately the same as the average in the European Union (80%), which is very
good. However, the existing coverage with ultra-fast broadband access networks
(43.8%) is much lower than the EU average (58%).
Comparing the previous results with the latest data of AEC for development of the
electronic communications market in the Republic of North Macedonia, we get the
following:
• approximately 15% is the utilization of the existing high-speed broadband
access network in the country,
• Approximately 1.2% is the utilization of the existing ultra fast broadband
access network in the country.
Given the existing coverage with broadband access networks and their low utilization
(especially on ultra-fast broadband access networks), the question arises about the
reasons for this. The latest World Bank Report on Macedonia states, among other
things:
• High telecommunications prices slow down the use of high-speed
broadband access. Macedonia has the highest price for fast broadband access
(30 Mbps), and the second highest price for broadband access> 10 Mbps in
the Western Balkans. As a result, Macedonia has one of the lowest
broadband penetration rates in the subregion, and its average connection
speed is slow even for the Western Balkans.
• The structure of the telecommunications markets for both retail and
wholesale is not competitive. For example, the market share of one retail
operator is more than 40% in both fixed and mobile telecommunications
markets. The broadband wholesale market is also highly concentrated with
several providers, which hinders competition and investment in the sector.
The market concentration, measured according to the Herfindahl-Hirschman
index, is high in all Western Balkan countries, but in Macedonia it is the
second highest. In addition, high wholesale prices for broadband access deter
investment, especially from smaller or regional operators. Better regulation,

especially for cost calculation or price control, and encouragement of larger
investments can increase competition. Strengthening competition between
operators can reduce prices and speed up the use of broadband access.

Use of state aid, investment model
Investments come primarily from commercial investors. However, the broadband
access goals set out in the European Digital Agenda cannot be achieved without
public funding. Because of this, the European Commission calls on Member States to
use "public funding in line with EU competition and state aid rules" in order to meet
the broadband accession objectives of the European Digital Agenda.
In that regard, by using state aid in Macedonia, the goal is to achieve national
broadband access plans, ie to achieve a higher level and faster coverage rate and use
of broadband access connection, than would be the case without state aid, while
supporting more affordable services, higher quality and pro-competitive investments.
There are various ways for public bodies to be involved in supporting the
development of broadband access networks in the country. Depending on the
investment model in broadband access networks, public bodies may have different
roles in terms of implementation, operation, ownership and management.
In general, the following investment models are most common:
• Subsidizing the operator (providing non-refundable public funds) for
upgrading its network.
• Indirect investment: private managed municipal network (also known as
concession model),
• Direct investment: publicly managed municipal network.
Specifically for Macedonia, by applying the investment model “Direct investment:
Publicly managed municipal network”, in the long run we can expect the achievement
of the national operative broadband access goals, set by this NOBP.
This is especially true for the following reasons:
In rural areas in Macedonia (where the white zones are mostly located) due to the
aging process, emigration of young people, lower level of education, poor ICT skills
of the population, higher percentage of small and medium enterprises, low level of
innovation, etc., may to slow down the penetration of broadband, and thus the
penetration of ICT. These circumstances could in most cases benefit long-term
investment models (for example, the direct investment model, ie a public body to
manage infrastructure), as they allow sufficient time to increase penetration, and thus
the gradual socio-economic impact would cause effect.
Short-term investment models (such as the operator subsidy model, ie providing nonrefundable public funds to an operator to upgrade its network) are unlikely to reach
the medium-term rural development plans. Subsidizing an operator may lead to shortterm results and require less resources than, for example, the direct investment model
(public body managing infrastructure), but this model is less likely to be a driver of
future stable investment, compared to the model of direct investment, which provides
a greater degree of reinvestment of profits, in order to increase network coverage.

Therefore, these short-term models may prove more expensive in the long run,
especially when large areas need to be covered.
According to the latest Market Development Report of the Agency for Electronic
Communications, the share of operators by number of active subscribers with fixed
access to broadband internet shows that out of a total of 92 notified entities,
Makedonski Telekom has the largest share of 40.55%, followed by one.VIP with
30.11% (now A1 Operator), Robi - Telekabel with 16.33%, Neotel with 1.46%, Inel
International with 1.31%, Cable Net with 1.31%, Multimedia Net with 1.16%, Cable
Call with 0.95% and the rest with 6.82%. The implementation of the operator subsidy
model envisages a number of obligations to be fulfilled by the operator, which require
serious financial and human resources. Given the market situation, these resources
can be met by only a few large operators in the country, which means that the
implementation of this model puts smaller operators at a disadvantage, which is
contrary to the general principle investment model that will be applied in the country all operators to have equal opportunities to use state aid. Unlike this model, the
implementation of the investment model “direct investment: Publicly managed
municipal network” does not put certain operators in a more privileged position
compared to others, ie it does not give advantages to certain operators.
Given the wide distribution throughout the country and the existing capacities of the
existing optical infrastructure built with public funds, it can be expected that its
optimization and consolidation by one public body would provide less public funds to
be needed and shorter deadlines for achieving the national targets set by this NOBP,
in relation to the same ones that would be achieved through the implementation of
another investment model.
The public body that will build, manage and make available the built passive
infrastructure for use (especially free optical fibers) of the operators for a certain fee,
must work on the principle of non-profit, which means that all the fees it will receive
from the provision of wholesale services for access to that infrastructure, will be
intended only to cover operating costs for the operation and maintenance of the
network. Eventually the realized profit will be intended for development of existing or
new capacities within the area.
Operators intending to use services from other data operators must adapt to certain
technologies and interfaces defined by the service provider, as opposed to the free
fiber optic rental service which guarantees the principle of technological neutrality,
etc.
Having in mind the above mentioned, the public body that will be responsible for the
implementation of the state aid, ie will build and manage the broadband access
infrastructure, which will then be given to the use of operators under nondiscriminatory and transparent conditions, according to this NOBP will be PE
Macedonian Broadcasting (hereinafter: PE MRD), whose competencies are
determined by the Law on Establishment of the Public Enterprise Macedonian
Broadcasting. The decision for selection of PE MRD is based on:
• The required financial resources from the State Budget for
expansion / transformation of the competencies of PE MRD are
smaller in relation to the establishment of a completely new
institution,

•

the previous experience that PE MRD has in the field of
telecommunications (especially wireless technology), in
maintenance of telecommunications facilities/infrastructure,
knowledge of the terrain of the country,
• the short deadlines set out in the national broadband access targets,
• existing human, technical and spatial capacities, etc.
In order for PE MRD to be able to fulfill the obligations set out in this National
Operational Broadband Plan, it is necessary to expand the competencies and increase
the institutional capacities of PE MRD.

Using State Aid for the development of broadband networks
The purpose of state aid for networks is to ensure that a higher level or faster
coverage rate and the use of broadband access are achieved than would be the case
without state aid, while supporting higher quality, more accessible services and procompetitive investments.
If state aid for the development of broadband access networks is used in areas where
market operators themselves would normally choose to invest or have already
invested, this could significantly undermine the incentives for commercial investors to
invest in broadband. In such cases, state aid for broadband access networks may
become counterproductive to the goal it seeks to develop. For these reasons, it is
necessary to make a detailed mapping and analysis of the coverage with broadband
access networks and future investments. For NGA networks, the following can be
defined:
• "White NGA" area is considered an area where NGA networks do not
currently exist and where they are unlikely to be built within 3 years by
private investors. Such an area is eligible for state aid to the NGA, in
accordance with state aid rules.
• "Gray NGA" area should be considered an area where only one NGA
network has been set up or will be set up33 in the next 3 years and
where there are no plans from any operator to set up an NGA network in
the next 3 years. more detailed analysis in order to confirm whether
intervention by the state is needed, because state intervention in these
areas carries a high risk of ousting existing investors and distorting
competition.
• "Black NGA" area is considered an area in which there are at least two
NGA networks of different operators or will be set up in the next 3
years. State support for an additional publicly funded equivalent NGA
network in such areas is likely to seriously distort competition.
State aid can also be used to finance backhaul NGN networks that do not reach the
end user. Transport networks are a necessary entry point for retail
telecommunications operators to provide end-user access services.
State aid projects that aim to finance transport networks or are limited to construction
work and open to access to all operators and technologies show particularly
competitive features.

In identified target areas, whenever public intervention is limited to the transport part
of the network, the state aid assessment will take into account the situation in both the
transport network markets and the access network markets.

Conclusion
Broadband internet enables the creation of new and innovative services, applications
and content, promotes the development of new services and improves the quality of
their delivery to customers. It enables reorganization of work and production
processes and is the basis for the development of information and communication
technologies, which are the main carriers of productivity and economic growth in the
country.
In the last 2-3 years, Macedonia has made significant progress in the development of
broadband. This is due to the creation and implementation of effective policies that
encourage liberalization and competition, as well as the effective implementation of
legislation by the Agency for Electronic Communications.
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